This article describes the close relationship among the hormone insulin, the central nervous system, and the regulation offood intake and body adiposity.
Introduction
The peptide hormone insulin, which is synthesized and secreted from the B cells of the endocrine pancreas, is a major controller of the level of glucose and other fuels in the blood. It causes adipose tissue and muscle to increase the efficiency ofglucose uptake from the extracellular fluid and to store it for future use while simultaneously reducing hepatic glucose production.
The importance of insulin in the control of blood glucose is such that if insulin secretion is compromised even slightly, there is a tendency for glucose levels to rise in the blood.
Such hyperglycemia is a key part of the syndrome of diabetes mellitus. Because ofthe importance ofinsulin in glucose regulation, and the realization that glucose is an essential stimulant of insulin secretion, in the first 50 yr after its discovery much ofthe research on insulin was focused on two aspects: a) mechanisms ofaction ofinsulin on insulin-requiring tissues; and b) mechanisms ofaction ofglucose on insulin secretion. Many excellent reviews of these topics are available (eg, 1, 2).
The one major exception to the importance of insulin to glucose utilization was the nervous system. It was discovered that the brain does not require insulin in order to remove glucose from the surrounding extracellular fluid, and this insulin independence was found to be coupled with a large obligatory glucose requirement by the brain. The brain is thus one ofthe few organs which must use considerable glucose for fuel. (Organs such as muscle can use alternative fuels, especially fatty acids.) Such a system ensures that during a fast, when insulin and glucose levels in the blood are relatively low, the glucose which is present will be utilized mainly by the brain since in the absence of insulin, the rest of the body uses less glucose.
After a meal, both insulin and glucose rise in the blood and insulin-sensitive tissues metabolize extra glucose. Therefore, the traditional view was that glucose is the major stimulant of insulin secretion, that insulin in turn is required for the major peripheral tissues to utilize glucose, and that the brain is independent of this system. This was in keeping with the concept that the hormone insulin, being a peptide, was not thought to cross the blood-brain barrier and gain access to neurons.
The Rats in the other three groups were given different amounts of the same diet (a slurry of ground chow, corn oil, and sucrose) to bring their weights above the control (Obese group), below the controls (Thin group) or at about the same average weight as the controls (Average group).
The diet was given to all rats in these three groups by gavage three times a day. At the time indicated by the arrow, the gavagefeeding was stopped and all animals had ad lib chow for the remainder of the experiment.
The weights of rats in all groups then converged with that ofthe control animals. 
